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Abstract 
According to statistics, almost 50% of the patients with stroke have difficulties in performing tasks of daily living, hence the 
importance of functional rehabilitation. 
This paper aims at providing clinical evidence to support the improvement of balance in hemiparetic stroke patients through 
an assisted functional rehabilitation program.  
The 4 weeks experiment was performed in Bucharest, in the Department of Physical Rehabilitation of Ilfov Emergency 
County Hospital, on a group of 5 subjects diagnosed with ischemic stroke.  
The results confirmed an improvement in the postural stability of the hemiparetic patients through the use of our functional 
rehabilitation strategies. 
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1. Introduction 
Stroke is one of the leading death and disability causes in adults worldwide. Romania is amongst the first ten 
European countries regarding the incidence of stroke, with approximately 200 strokes/100000 inhabitants 
(Mureșanu, 2013). 
Stroke survivors are often at least partially dependent of a third person or special equipment in performing 
tasks of daily living (Pollok, et al. 2007). Both their static and dynamic balance is heavily affected, increasing the 
incidence of falls. Lack of postural control has the greatest impact on the patients’ gait and independent 
performance of ADLs, therefore an optimal and rapid therapeutic intervention is required. 
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However, in the literature there is little evidence about the effectiveness of different physiotherapy approaches 
for promoting balance recovery after stroke (Geurts, de Haart, van Nes and Duysens, 2004). 
2. Research methodology 
2.1. Scope 
This research aims to contribute to the improvement of the rehabilitation process of the hemiplegic patients 
after an ischemic stroke.  
2.2. Hypothesis 
Static and dynamic balance in hemiplegic patients after an ischemic stroke is improved through our functional 
rehabilitation program. 
2.3. Subjects  
The research was conducted on a research group of 5 subjects, aged 50-65 years old, hospitalized in the 
Department of Rehabilitation of Ilfov Emergency County Hospital in Bucharest. The patients were diagnosed 
with hemiplegia secondary to a less than three-months-old ischemic stroke. 
The subjects were recruited according to the following inclusion criteria: 
 Age: 50-65 years old; 
 Diagnosis: hemiplegia after less than three-months old ischemic stroke; 
 Risk factors: high blood pressure (HBP), Ischemic Heart Disease (IHD), type 2 diabetes, hypercholesterolemia 
(HC), dyslipidemia (DLD); 
 Active and conscious participation of subjects within the rehabilitation plan; 
 Subjects' written agreement to participate in the research. 
2.4. Methods and materials 
We used the following research methods: the bibliographical study method, the survey method (personal 
interview of the patient or the caregivers), the observation method, the case study method, as well as various 
specific functional assessment tests. The research was conducted from June to December 2012.  
In the neuromotor rehabilitation the initial assessment should be tailored on collecting objective and reliable 
data regarding the patient's disability. To assess the subjects we have used specific tools: 
 Patient history form; 
 Modified Ashworth Scale for grading spasticity; 
 Postural Assessment Scale for Stroke for the assessment of  static and dynamic balance;  
 Sensory tests for proprioception, stereognosis, touch and pressure, kinesthesia, touch localization, two-point 
discrimination, and recognition of textures. 
The subjects’ heart rate and blood pressure have also been measured at the begging and ending of each 
rehabilitation session. 
As a result of the initial assessment the subjects underwent a complex therapy program consisting in: 
 Individualized physical therapy; 
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 Analgesic electrotherapy (interference and diadynamic currents), magnetotherapy, ultrasound therapy. Subject 
1 also required electrostimulation therapy on the affected limbs. 
 Medication therapy prescribed by the neurologist: 
– Cerebrolysin – 3-5 ampoules/day; 
– B6, B12 vitamins – 2 ampoules/day; 
– Piracetam – 4 ampoules/day. 
The rehabilitation program we applied included individualized physical tasks for the improvement of the 
patients’ balance skills (from sitting, four point kneeling, kneeling and standing), PNF techniques, positioning 
and transfers as well as different exercises in the Rocher cage and at the quadriceps bench appropriate for the 
inhibition of the lower limb extensor spasticity. The balance exercises required minimal equipment: Bobath ball, 
Bobath table, balance board. They consisted in applying destabilizing stimuli to the patients while being in one of 
the positions mentioned above and asking them to regain their balance. The initial position was selected in 
accordance with the objectives of each stage of the rehabilitation process. 
The physical therapy program had a 4-week duration and a 5 times per week frequency. A rehabilitation 
session lasted for 30-45 minutes. The maximum number of exercises/session was 4-6, in 1-3 sets of 5 repetitions 
each. The exercise intensity varied according to each patient’s tolerance so that the instalation of neuromuscular 
fatigue was avoided. Rest time in between sets also varied, with a 60-120 seconds duration. 
 Each patient’s evolution was estimated according to the clinical observations. To objectify the findings, the 
subjects were assessed at discharge.  
3. Results 
As a result of the initial assessment process we recorded a series of data that we structured and analyzed for a 
better understanding of the patients’ disabilities and an individualized prescription of the physical rehabilitation 
exercises. Some of these data are summarized in the table below. 
Table 1. Summary table of the analyzed subjects 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Subjects Subject 1 Subject 2 Subject 3 Subject 4 Subject 5 
Initials  D.A. M.A. P.G. S.D. C.G. 
Gender Female Female Male Male Male 
Age (years 
old) 
62 50 60 57 59 
Blood pressure 
(mmHg) 
135/80 120/80 120/70 140/90 130/80 
Heart rate 
(bpm) 
70 68 75 70 78 
Diagnosis  Left hemiplegia 
after primary 
ischemic stroke  
Right hemiplegia 
after primary 
ischemic stroke 
Left hemiplegia 
after primary 
ischemic stroke 
Left hemiplegia 
after primary 
ischemic stroke 
Right hemiplegia 
after primary 
ischemic stroke 
Risk factors HBP, IHD, HC, 
smoking, 
sedentary 
lifestyle 
IHD, HBP, type 2 
diabetes, DLD, 
sedentary lifestyle 
HBP, DLD, 
sedentary 
lifestyle, 
smoking 
IHD, HBP, type 
2 diabetes, HC,  
grade I obesity, 
sedentary 
lifestyle 
IHD, HBP, type 2 
diabetes, HC,  
smoking, sedentary 
lifestyle 
Family history Yes No No Yes Yes 
Ashworth 
Modified 
Scale score 
1’ 1 2 1’ 2 
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From the analysis of the previous results, the following conclusions may be driven: 
 Spasticity has installed in all 5 cases, having an intensity of different degrees. It varied from very low (subject 
2) to low (subjects 1 and 4) and medium (subjects 3 and 5); 
 At the moment of the initial assessment, all 5 subjects had normal blood pressure and heart rates; 
 All 5 subjects had a series of stroke risk factors, both controllable and uncontrollable. They were all sedentary 
people and suffered from high blood pressure. Moreover, three of them were chronic smokers and subject 4 
suffered from grade I obesity, having a Body Mass Index of 31.64 cm/kg2. 
For the assessment of the subjects’ balance we used the Postural Assessment Scale for Stroke (PASS). It 
consists in analyzing the subjects’ ability to maintain (static balance) and change a posture (dynamic balance). 
The test required good cooperation from the patients as well as their thorough understanding of the demands. For 
each of the 12 tasks of the test we gave a score from 0 to 3 according to the subjects’ performances. The results 
of the initial and final assessment are systematized in the table below. 
Table 2.Static and dynamic balance analysis 
Subjects Subject 1 Subject 2 Subject 3 Subject 4 Subject 5 
Assessment Initi
al 
Final  Initial Final Initial Final Initi
al 
Fina
l 
Initi
al 
Fina
l 
M
ai
nt
ai
ni
ng
 a
 
po
st
ur
e 
Sitting without support 1 3 3 3 3 3 3 3 3 3 
Standing with support 1 2 2 3 3 3 3 3 3 3 
Standing without support 0 1 0 1 1 2 1 2 2 2 
Standing on non-paretic leg 0 0 0 0 1 1 0 0 1 1 
Standing on paretic leg 0 0 0 0 0 0 0 0 0 0 
Maintaining a posture subtotal 2 6 5 7 8 9 7 8 9 9 
C
ha
ng
in
g 
a 
po
st
ur
e 
Supine to paretic side lateral 2 2 3 3 3 3 3 3 3 3 
Supine to non-paretic side lateral 2 2 3 3 2 3 3 3 3 3 
Supine to sitting up on the edge of the mat 1 2 2 2 2 2 2 2 2 2 
Sitting on the edge of the mat to supine 1 2 2 2 2 2 1 2 2 2 
Sitting to standing up 0 1 1 2 1 2 1 2 2 2 
Standing up to sitting down 0 1 1 2 1 2 1 2 2 2 
Standing, picking up a pencil from the floor 0 0 0 0 0 0 0 0 0 0 
Changing posture subtotal 6 10 12 14 11 14 11 14 14 14 
Total 8 16 17 21 19 23 18 22 23 23 
 
According to these findings, we may state that all 5 subjects have balance disorders. Static balance is more 
affected than the dynamic one (see Fig.1.).   
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Fig.1. Static and dynamic balance analysis (initial assessment) 
By far, the most affected is subject 1, whose balance is extremely low. He cannot even sit without support. He 
also requires assistance to transfer from supine to side lateral, both on the paretic and non-paretic side. The rest of 
the subjects have no difficulties in sitting without support for a long period of time and they can also perform the 
transfers from supine to lateral side with minimum assistance from the therapist (subjects 2 and 3) or without 
assistance (subjects 4 and 5). To transfer from sitting to standing and back, therapist intervention was required. 
None of the subjects were able to perform these tasks independently. We also found that none of the patients 
were able to keep their balance in standing on either the paretic or the non-paretic leg, nor perform activities that 
required a degree of coordination in standing. 
4. Discussions 
During the four weeks of physical rehabilitation, the evolution of the 5 analyzed subjects was favorable. In the 
first 3 days, subject 1 had a remarkable evolution from being unable to sit without support to maintaining this 
position for more than 5 minutes. By the end of the 4 weeks of functional rehabilitation, he also improved his 
ability of transferring from supine to sitting on the edge on the mat and back and managed to stand without 
support, leaning heavily on the non-paretic leg. To stand up he needed much assistance from the therapist. This 
huge progress may be explained through the fact that subject 1 did not benefit from other rehabilitation sessions 
before being hospitalized in our department. Both his static and dynamic balance improved with 11.11%. 
Subject 2 had an improvement of his static and dynamic balance of 5.55%. He managed to stand without 
support for 10 seconds, leaning slightly on the non-paretic leg. He improved his ability to stand up and sit down 
with little help from the therapist. 
Subjects 3 and 4 had a similar evolution. Their static balance improved with 2.78%, while their dynamic 
balance increased with 8.33%. Both of them managed to stand without support. They had a slightly asymmetric 
stance. Subject 3’s ability to transfer from supine to non-paretic side improved and he only required little help to 
stand up and then sit down. At the final assessment subject 4 was able to transfer from sitting on the edge of the 
mat to supine with little help. He also managed to stand up and sit down with minimum assistance from the 
therapist. 
Although the clinical observations seemed to prove an improvement in subject 5’s static and dynamic balance, 
these findings could not be objectified in the final assessment. These results may be connected to the increased 
gravity of his stroke.  
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Fig.2. Static and dynamic balance analysis (final assessment) 
The final assessment displays an improvement in the analyzed subjects’ balance (Fig.2.). This will facilitate 
establishing new objectives for the rehabilitation plan and will help patients improve their quality of life by 
regaining their functional independence. 
5. Conclusions 
As a result of our pilot study regarding the improvement of static and dynamic balance in hemiplegic patient 
after an ischemic stroke using our functional rehabilitation program, the hypothesis was confirmed. 
Our functional rehabilitation program is based on personal experience and on the results of previous 
researches and it contributed to the improvement of the patients’ static and dynamic balance in a short period of 
time. These findings enable us to extend the research on larger groups of subjects. 
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